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»Application Jnury 3, 19i6, Seril:No. 638,861 
9 Clims. (CI. 492) 
] 2 
 .The:present inventionrelates fo maches used volves the, oing of a glass tubing fo the fer. 
in.the-.production .of glass.hCders :for .radio re- SubsequentlF.and af an advanced.staionthe..re- 
evg:tubes:nd the!i.ke..hich a pluraliçyof .,ciproeating press :functions .fo mold the glass 
.lead«in .wires or.terminalpins, ae:.sealed in, and wafer so as fo provide reioreement around the 
çaeacuation tub Jïed theret0 5 ..terminal pi and-give if shape.where the tubi 
 -A-machine f: thecharaetër, descibed includes is-J0ed thereto. 
 ork.tble or carrier in :thé f0r-.of a turrét From the press, which is the/final operation, 
mound t0rotate, abou .a-veriàl .axis andon except for. the projection of air jets agAt .he 
,hCh çR a :Pluralt of .verficay extendig ;-glass.to cool.it,he.spines more o an unloag 
 pmdles re!arly -.pacéd in ,a- cfl'cie oeentric  9 tation.where,the complete!y assembled header 
..ihthe.turet and adjacent:iS u(er,PêrPhery. .automatical!y lifted from.the lower.mold and.de- 
These spindles are dependenly.-oatable about posited on a discharge chute. 
.their own aes -but haFe a drig coect.ion In,.the event of£lure by the operator toplaee 
qm0n$o.allof them ..while rotion_of..thè.tur- .awafër 6n a-.spindle duing taverse.of.the ltr 
ret  :-by ._other means-hich-ncludes i-nxfng 15 «though.the,10ing zone,.it is desirable to remoe 
rmç.cm forectï  ifs rglar.intemt .the ,p.i from the mold so as fo. save them for 
nqlar movement through an :arc equal 0 .the further use. The present i]vention is rected fo 
'agu!ar-spacing0f fhé Spdtes. .an arrangement for performing this.opertion 
,urg its cycle theturêt travm, ses aPlUrlç  -. objèckof, the invention is to remove the pi 
.offi0ns.at.predeermined 0nes of-which .dif- 20 by sucti0n from a mold.piece.in wch théy. are 
feeut operations are performed and wherethe suppçrted. 
.spindles.are dependent] 10ced. agai.rot . An0ther 0bject of the invention is-to employ 
.in,.theseePerations  andthe mechsmf0r.ac- _mechanical mea operating to give an iti£l 
compshingthem-being. he:presen:insce, upward push fo the .pins,. s0 as .fo be certai of 
.substantl!y.as.foows: 25 their beg .sufficiently loose in the mold as to 
..Itsh0uld first be Understood.tton.theupper make positive the effectiveness of the suction 
end..of each.spindle is  cp piece/or lowermold .flec.e. 
.hag. a central : aperture for . receii .a ' r0d Sinc the pins may be of various lenhs, if is 
.oun.d for reeprocating movemën m.:he a.further object.of the invention.fo .seffreg£tethe 
spifidle, that.surrounoEng the¢erl aperture  39/emoved pi into ..respectively designated com- 
.a plurality of .rëguiarly spaced =smàiler holés for ,Ptmçn.  '  
.receivg ]engths of .wire or teminal.p tp be ., he ,illsrd embooEments of.the inen- 
:embedded in .the header .and form n inteal ti6n there has been provided a swing head 
par.thereof, and that each of.these molds inde- .moable nto0p.erative position over the spdle 
ndenty and successively mates..with an Upper :35 and hag a plurality of passages axially aed 
mol d n. a-reciprocating press member. ith_respectie.holes. in the. mold from.which the 
Af  a st sion .terminal .pi ..are .auto- rmal pins ,extend. The cooperating me- 
macally flr0pped inf0 the .sma]l.apertÇrës.of-the chacal.méà.lifts the.pins fo be rem0ved such 
lower.mold .ad .ex,end upwarF-therefrom, a jdistance as fo enter teir Upper en.to, the 
Then, as the spindles .traverse :a.toag zone, .40 .çpen pasSges therefor in the swinging head, 
.glass.wafers-haApg a centça].og.and sma!ler hereuon..they.are..caught by suction and their 
opengs .restering with those in the mo!d,.are removal from-the mold completed. Individual 
manually placed on the molds-with the. pi:ex- tubes are .provide.dleadgfrom respective ones 
tending therethrough. At a fther station .of thep.asSages_n..the, head..and.through/which 
mechasm operates fo rmove the.pi fem,.any 45 the pi are cakried.by air streams fo the. 
mold on whchtheoPerator.has:fled t0:plce..a chage.compaen 
wfer..T« thesation,where.the.mechanism A further object of the invention  the .pro- 
.of .the present vention. operates-,an.d which will .Fon of: a.pin loader cotrcted :and operat- 
be-hereinafter more ffuy..flescribed..Thereaffer ing :in sn,ch :a- mater ;:tha, while, the pi_are 
.during the,traverse.of fhe:.spdles:the:afers are ,50 gven an itiai start by mechacal means «and 
sbj ected . -flmes :frem- high-heat-burners for their .removal. from. he.:mold completed by uc- 
thepurpose :of: fusing .the meaLtermals< to .the .t-io, they: re..caht -by. and carried, on through 
glass::and for softeg.he:glass so.fhatwhethe e :conduct0r tnbes by an upward srge.0f-air 
spindles successively, reach :fhe .stem loer :the andrsure.which: also is the. force for creat- 
gts.is in condition for tubulation,, andhich-in. 55 g".the:suction. 
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A still £urther object of the invention is the 
provision of a pin unloader which is oï simple 
construction, positive in operation, hot liable 
derangement and one that hot only effects a sav- 
ing in material but of labor as well. 5 
To these and other ends the invention consists 
oï certain parts and combinations oï parts as 
will be ïully set ïorth in the ïollowing description 
and particularly defined in the appended claires. 
The accompanying drawings illustrate, as 10 
hereinabovi stated, the invention as emboEied 
in a machine used in the manuïacture oï radio 
receiving tubas ïor the assembly and sealing oï 
an evacuation tuba and terminal pins in the 
press member or header of a tuba. The turret 
indexing means and particular spindle drive 
shown, are described in more detail in the co- 
pending application oï Stanley J. Gartnsr and 
Paul G. Pilkinton, Serial No. 635,889 filed 
ber 19, 1945, fo which reïerence may be had 
the details oï construction and operation. In 
this application only such reïerence fo this struc- 
ture will be ruade as required ïor understanding 
oï present invention. 
Fig. 1 is a top plan view of the machine with 25 
parts broken away fo show details oï construc- 
tion, and showing only such portions oï the 
superstructure and parts surrounding the tur- 
rat as may be necessary to illustrate in a general 
way the ïunctions performed at successive sta- 
tions fo which the turret is indexed during its 
cycle. 
Fig. 2 is a diagrammatic plan view indicating 
the stations af which the work-holding spindles 
are locked against independent rotation and 35 
certain other stations fo which special reference 
will be ruade. 
Fig. 3 is a fragmentary view of the turret in 
side elevation and showing one oï the work-hold- 
ing spindles and associated parts.. 40 
Fig. 4 is a detail in side view of actuating mech- 
anism fo be explained. 
Fig. 5 is a longitudinal sectional view taken 
vertically through the spindle. 
Fig. 6 is a transverse sectional detail on line 45 
6--1} of Fig. 5. 
Fig. 7 is a transverse sectional detafl on line 
-- oï Fig. 3. 
Fig. 8 is a diagrammatic illustration in plan 
view oï the chain drive ïor the spindles and show- 
ing, also, the arrangement of certain cam tracks 
the purpose oï which will hireinafter be 
scribed. 
Fig. 9 is a top plan view of the completed work 
piece. 55 
Fig. 10 shows the work piece partly in elevation 
and partly in vertical central section. 
Fig. 11 is a ïragmentary view drawn fo full 
scale and showing partly in side elevation and 
partly in vertical central section the upper por- 
tion oï a spindle and the lower part oï the pin 
unloader in ifs operative position. 
Fig. 12 is a view in elevation oï the pin un- 
loader and showing, also, the adjacent part 
the turret and one of the spindles. 
Fig. 13 is a top plan view of the parts illus- 
trated in Fig. 12. 
In the drawings similar reïerence numerals 
reïer fo similar parts throughout the several 
views. 70 
The work fo be accomplished by the machine 
is, referring first fo Figs. 9 and 10, the assembly 
and hermetical sealing of a plurality of terminal 
pins  in an inverted cupshaped glass header 
which in use ïorms an end closure for an elec- 

tronic tube of the type used in radio receivlng 
sers and, further, by fusing of the glass fo at- 
tach integrally therewith a hollow glass stem 
upstanding from the header and through which 
the tube is evacuated, the stem later being sealed 
close fo ifs irmer end and the extra length cut 
off. 
The header referred fo is showii a a glass 
wafer or disc 2 having a central aperture  open- 
ing into the stem which comprises an elongated 
tubing . In a circle concentric with the opening 
$is a plurality of apertures for receiving the pins 
 while the peripheral edge of the disc is turned 
down fo provide a depending, reinforcing flange 
 which later is joined with a cylindrical glass 
envelope to form the bottom portion thereof. 
Protuberances  surrounding the pins and formed 
during a pressing operation give additional sup- 
port for the pins |. 
Regularly spaced angularly in a circle concert- 
tric with and adjacent the outer peripheral edge 
of a rotatable carrier which, in this instance, 
is a turret 7, is a plurality of spindles indicated 
generally by the numeral 8. These spindles, 
ferring more particularly fo Figs. 3, 5 fo , and 
11, are each mounted fo rotate independently 
about a vertical axis on radial ball bearings 
and  located in spaced horizontally extending 
top and bottom annular fianges ! and 2, 
spectively, extending outwardly from the side 
wall of the turret  to form an outwardly open- 
ing channel  $. 
Each spindle 8 is a tubular shaft and included 
in parts carried thereby and others associated 
therewith, as will hereinafter be described, is 
a closure member  inserted in ifs upper end 
and upon which is seated a cap or what wfll be 
hereinafter termed the lower mold  of a pair 
of press members, this mold being removably 
clamped in place by the interlocking engagement 
therewith of inturned segmental fiange portions 
$ of a sleeve  surrounding the shaft 8. 
cured to the lower end of the sleeve l by screws 
 is an inner ring  seated in an annular recess 
$ in the spindle shaft and whereby the sleeve 
is held against removal, a short coiled sprîng 
 being interposed between the ring and the top 
wall of the recess. Rotary displacement of the 
sleeve is prevented by a screw Sa extending 
therethrough into the spindle shaft. 
An opening exteds through the end closure 
I and the mold  for slidably receiving an 
axially movable rod 9, the reduced and tapered 
tip end 2 of which functions fo maintain an 
opening at the juncture of the stem  and disc 
2 when the glass is in molten condition and, 
further, to act with the upper press member in 
molding the parts at this point. In a circli con- 
centric with the rod 9 and parallel therewith 
is a plurality of regularly spaced apertures 
extendlng through both members I and I for 
receiving the terminal pins | and which register 
with the openings for such pins in the work 
piece 2. 
Extending part way into the apertures 2  from 
theîr lower ends are slender rods 22 functioning 
both as stops and knockouts for the pins I, these 
rods being secured at their lower ends in a col- 
lar 25 spaced below the endclosure  and car- 
ried on the upper end of an axially movabte sleeve 
24 interposed between the center rod 19 and the 
wall of the spindle shaft 8. This sliding pin fea- 
ture of the spindle construction will be herein- 
after more fully described. 
Fixed fo the spindle shaft 8 by set screw 



..is..an outer sleve 29 coraprising a spacer between 
he inner race members of bearings 9 and 
This sleeve has a reduced portion to provide a 
shoulder 25 and.interposed between the shoulder 
.and an axially operable friction clutch 27 is 
-sprocket .wheel 2/]. The clutch rotates with .the 
spindle,by b_eing clamped to the outer sleeve 
 by.screw-29, Fig. 7, and carries a fixed radialiy 
:extending pawl 3} which, when engaged by 0ne 
pranother of the latches 31, 32 33, or 34-at dif- 
Ierent operating stations, see .Fig. 2, and as will 
be explained , effects a locking of the spind!e 
against rotation while permitting free rotation 
..of ifs respective sprocket wheel, the lattér being 
driven ._b.y.a chain  wrapped around the turret 
_ in a channel  between fianges I  and i2 (Fi- 
.ure3). 
..A-dr!ve sha_ft drlven by suitable motor means 
carr_ies :dçiving sprocket wheel  which engages 
.ch_a_in . This chain  lies in a horizontal p!ne 
.pd for the greater part of its length travels in 
- -the:channel I S formed between the tur-ret fiapges 
t.t and !2L If is in driving connection with 
.but a few of the spindle sprockets 28, the num- 
be f: dsegged sprockets being determined by 
the.lpçati0n of an idle sprocket t7 ïd another 
idler 8 With both of which the chin is in mesh 
as show.n in Figure 8. 
:Fig. _i shows a plurality oî hoppers 1 for sep- 
açately contaiAng a supply .of terminal .pins 
which may be of different lengths. These hop»ers 
.are supPoted upon a standard indicated at 
A.feed tube, not shown, for the pins  leads from 
_ec h hopper and when a spindle 8 is af station A 
.and. ioçked against rotation, wih the apertures 
. (ligure 5) in registry with the feed tubes, by 
_engagement of ifs detent 3} (Figure 7) with 
spring actuated_latch 3, mechanism is actuated, 
for feeding a .pin  into each of the apertures 2 
-in the.mold  9. 
From station A (Figure 2) the par.ticular 
.pin.dle fo which reference is being ruade is ad- 
-vanc.ed counterclockwise by a succession of in- 
.ter-mittnt movements o station B. At sevèral 
of t-he-intervening stops between stations A and 
-B he sPindles 8, whil-e not held against axial 
rotation, are not being positively driven due to 
-their sprockets 28 being out of mesh with the 
chain 6. This is the leading zone where the 
0Perator bY means of a pair of tongs, picks up a 
p.reheate d. glass disc 2 from the discharge end 
of a .chute or other source of work supply and 
plaes if on the mold  and over the pins 
which, are upstanding from .the mold. 
-Sation B is the pin unloading station in the 
cycle and as the spindle 8 carries af that station if 
is £here held against rotation by latch 32 which 
is normally in operative position to engage stop 
:finger 3 carried by the spindle. 
From station B to station C the spindles are 
in_termitently advanced and while they are 
_t_r.aversing this portion of the cycle, and inde- 
pendentlS, rotating about their axes, the work 
theçeqn is heated by flames directed at it from 
burners, one-of which is indicated ai $ (Fig- 
 u.re 1),-these burners being supported by a seg- 
mental frarne member $2 partly surrounding the 
turret and having control valves $3 Whereby a 
proper adrnixture of gas, air and oxygen is fur- 
nished through the supply pipes $, $9, and 
Ai station C, where rotation of the spindle is 
.not stopped, a stem  is placed endwise on the 
wafer 2 of which by fusing if readfly becomes 
n, itegral part, the stem being received from 
a suppy hopper $7 bY a carrier $8 whch, tllrns 

.it _to .an uRri.ght po.siti0n-:vhence it is .:gr_s.ped 
by/aspringret-r_:ctab!elivoted::srm $-and swung 
 ço:!lg..ment th'.çthexis.ofhefipind!e. 
5 is :tçon)E-,heethepndle isleeked ..gait 
:oa$in-y !tC :$:,z -ths :-Stnce cam .aC- 
t-£ed, :aD - pe i-ncted :geeraly bY nu- 
exteoEngly:ïrom-the centr.post: ].2 of :he 
]o mcne. is press include:an«upper meld, 
not shon, hich  mateswith £he lower mold 
.th:mo]dinghe.g!s to EErmhe,protubezances 
 :':n:eecg:aalig 0f:glass to.met arod 
]5 :thepi. a.n,:n/.coePeation-with the .tpeed 
. d : :çe: o .4:9, :toi shap thè:g.laÇs. :at :the 
-Jcte f-.te:st.m $ th-the .wafer. At- the 
same., cçmg :-COOPrat:n-ith-,fellqng 
spines, . ]Pzepressmmber :i.ncatd/genel!y 
o a :], g. !, :ad-cr-ied :bY,a ed ral am 
 ] :ha pree::pas .or.-hed acting-gainst 
the eDds of «sems  :ai station C' and-.t :the 
.termae stop D between  stations C :and :E.- 
is-rss :and prepress deice form-suJect 
,:: .mat_tr of a C0pding.-pplication :Seria No. 
-634,420,  filed: December 12,.-1945. 
,om-sttio-=E.-the wok .is intermitenty 
.aned:o.stin Fwhere the _spndle $ .is-locked 
ag@t/rot.tion by SP!ng pressed latch .$] and 
 :ised workpiec, :lift he ,work .off te .mold 
] dsi fit on .a .ischrge chu, hot-show. 
- Di-ng.th r.verse 0f=the spidle from the press 
3,5 to .the.un!odlng station .the work ma-,, for more 
 ,rapid eol!ng,, be .subjeced to the impingement 
0f :!r Typm :on or more .jets . At the .nxt 
Sop, :dicat£ .a .G and-beDg :he one intr 
.,medae h .oadg staioD F and the :saring 
40 .or :pin eçmn .or :feedig station A, 
to.zer :$» g, 1, is-emplyed tD spay the mold 
:-ih .aïç!uti0n w.hich pres..adhernce of 
glas o: t:he O!d. 
tnasmuch.as, the different .devices -bve 
5 referred to as fcfioning  in co0peation .-wih 
the spiDs«$ ut:specffied ations, wih «the 
CPtn o$ .£he :Ri:n oder,.: are hot included 
in th .Prenent' in, ont!on, it  be!ieved that 
. neither :a more detailed Skowig r description 
50 thereof :is :cHd fr. 
Spindle operation 
Aga efering .to he .spirite :cotrnction 
.paicarly as :shown in Figes 3. and 5 _and 
55 to ,the fac_t-,that the .telscoping conter rod : . 
and :inner ,sleeve .2 .are .axially movabe inde- 
pendently of eh _oher, if 11 be .observed-lso 
that the rod extends below the sleeve :and is 
gded :aacent its lower .end.in the bushing 
60 inserted  .the bottom o the:sleeve. is 10wer 
end ofr0.d  is teaded for _axigl. adjtment 
into the inner race member, of a radial ball bear- 
ing $, the outer race of wch carries trnions 
$  rotatably mounted in a ring portion $2 formed 
C5 on the !og arm. of a lever $$ pivoted interme- 
diate :itsn ai. $ toa. bracket $ carried by 
. te tet and acg .against a torsional spring 
-$..Tis lever .$, .through action of thespring 
:8, acts to exert a downward pull on-rod 9 S0 
70 that its tip end 2fl is normally below :the.t0p 
of the mold I, t a position predeterned by 
aal adjtment of the rod. In the path of 
follet $] .on the long arm of the lever 
SPe_d .seentUl cam tracks $-and  which, 
OE5 when the roller_ des £hereon, rock the lever 
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gint action of spring 99 to raise the rod 19 
so tliat its til end 29 extends above the mold 16, 
as indicated in Figs. 5 and 7, the rod being in 
thls raised position during the stem loading and 
pressing operations so as to center the stem and 5 
maintain an opening therethrough and through 
the wafer 2 during the joining of these parts. 
The rod then drops and is again raised while its 
spindle is traversing the loading zone between 
stations A and B. 
Likewise the lower end of sleeve 24 is threaded 
for axial adjustment of the sleeve through the 
inner race member of a radial ball bearing 99 
the outer race of which is pressed into an arm 
9! slidably supported on a rod 92 depending from 1 
the turret flange !2, the arm 9! being formed 
with a bracket portion 93 carrying a horizon- 
taily arranged stud 94 on whlch a roller 96 is 
mounted as illustrated in Figs. 3, 4 and 5. 
In the path of the roller 96 is a cam track con- zu 
centric with the turret and comprising segmen- 
tal portions 96, 97, and 99 (Figure 8). At the 
pin loading station A roller 96 is hot in engage- 
ment with a cam surface thus permitting the 
sleeve 24 to drop by gravity to its lowermost po- 
sition, as seen in Fig. 5. When, however, at a 
predetermined point in the cycle .of the turret 
the roller 96 engages cam segment 99, the sleeve 
24 is raised carrying with it the collar 23 and 
rods 22, the upper ends of the latter forming pre- 30 
determined levels for the bottoms of the pins ! 
or, in other words, determining the length of 
such pins below the header 2. A break in the 
cam track at station E permits these stop pins 
to drop while the press in is operation. Cam 97 55 
raises the header being molded away from the 
molds to assist in cooling it between stations E 
and F. A greater rise is provided in the cam 
track along segment 99 whereby the rods 22 func- 
tion to assist in knocking out the pins from the 
mold 16 at the unloading station F and as 
cleanouts for the apertures  when the mold 
is being sprayed at station G.  These last named 
functions of the rods 22 will hereinafter be more 
fully described. 
For the purpose of supporting the stems 4 co- 
axially with the spindles during traverse of the 
turret fr0m stem loading station C to the un- 
loadLug station F a fixed segmental guide bar 
99 is arranged between such stations and in a 50 
horizontal plane slightly below the upper ends 
of the stems. This bar, a fragmentary portion 
of which is shown in Fig. 3, is indicated in phan- 
tom in Fig. 1 by broken lines in ortier fo be less 
confusing. Cooperating with the curved bar 99 55 
is a plurality of stem engaging members !99 car- 
ried by vertical shaft ! 99 which hold stem 4 in an 
upright position. 
A spring !99 anchored at one end to the inner 
arm of lever !95 and at ifs other end to a fixed 6O 
part normaily holds the stem engaging arm 
in operative position. 
Pin unloaàer 
Reïerring now fo Figs. 1, 2, 4, 11« 12 and 13. 65 
Supported upn a bracket !69 carried by the 
table ! ! 9 is an upstanding fixed post ! 6 ! to which 
is clamped a pair of spaced, horizontally dis- 
posed brackets !62 and !63 in the outer ends of 
which a shaït 16 is mounted to turn about a 70 
vertical axis. lotary movement oï this shaït is 
effected, first in one direction and then in the 
other, by a coliar !66 clamped thereto and 
formed with an arm !69 which is oscillated by 
having pivotal cormection at !67 with the piston 

rod !69 of a reciprocatory air motor or tW0-wày 
air cylinder !69. Air lines !63 and !64 are each 
associated with one end of the air motor or air 
cylinder !69. Air line 63 is connected through 
connection block !62 fo a further air line 
while air line !6 is similarly connected fo a fur- 
ther air line !9. By applying air pressure from 
a source (hot shown) to one line or another of 
air lines 9 and !64, the piston within cylinder 
!69 may be moved and the swinging arm 99 may 
be seleciively moved into and out of position 
over mold !6 as required. A control valve !96 
may be inserted in air line ! 3 whereby the speed 
of travel of the piston associated with the pis- 
ton rod !6 may be reduced as desired. 
Clamped o shaft !64 below the collar !66 is 
one end of the horizontaily disposed lever 99 in 
the outer end of which there is clamped, by screw 
!67 in a manner fo permit rotary adjustment, a 
head !8 having a plurality of verticaliy extend- 
ing passages !9 which, when the head is swung 
into operative position above the mold !6 on the 
spindle 9, register with the openings 2! in the 
spindie member !4 and the terminal pins ! 
standing from the mold as shown in Figure il. 
Preferably, the passages are bell-mouthed at 
their lower ends and are of greater diameter at 
their upper ends for reception into the head !99 
of tubular connectors !7{} fo each of which is 
tached the lower end of a pin discharge tubing 
The tubes !]!, there being one for each pas- 
sage !9, are nested adjacent their pin receiving 
ends within a collar !7 and formed beyond such 
co]lar with return bends so that their discharge 
ends open downwardiy. These discharge ends 
of the tubing are clamped in regularly spaced re- 
lation to opposite side edges of a plate !73 by 
bars !74 supported on clamping screws !]6. The 
plate is astened by screws !76 to an ara !]7 
clamped fo the post !6! and the tubes ]! are 
directed so as fo discharge into separate recep- 
tacles 78, one for each tube, these receptacles 
being iilustrated as rectangular boxes removably 
fitted within an outer container !]9 which in 
turn is removably supported upon a bracket 
aiso secured to the post !6!. 
As a means for limiting movement of lever 99 
to bring the head !69 into precise operative po- 
sition above the mold !6, a second lever !8! is 
clamped to the shaft !64 and carries in its outer 
end an adjusting screw !92 the free end of which 
engages a fixed stop !93 on the bracket !63. 
The head 69 also has an opening !94 extend- 
ing axially therethrough and from which angu- 
larly disposed ducts 86 communicate with the 
eniarged portions of the passages !99. The lower 
end of the opening 84 is closed by a screw plug 
96 whfle threaded into ifs upper end is an air 
inlet pipe !87 extending downwardly from the 
coilar 72 and surrounded by the nested ends of 
the tubing !7!. The upper end of pipe !97 has 
coupling at !89 with a tube !89 which like the 
tubing 7 is formed with a return bend leading 
from an anchoring bracket !99 on the post !6! 
and coupled at 9! with an air line !92 whlch is 
supplied by air under pressure when the pin re- 
moving operation is to take place. 
Operation of the pin extracting mechanism or 
unioader is as follows: 
The solenoid 32  is so conditioned as to cause 
latch 2 to effect a locking of the spindie 9 at 
station B. 
Air is admitted through pipe 9] to the outer 
end of a two-way air cylinder 93 shown in the 



detail ig. 4. and, diagrmmatiCally, in Mg.. 8., 
Forward-movemënt of- the piston, rod 194: Of this. 
cylinder actuatesa bellcrunk lever 98too«e arm 
of wh:ch if is pivoted so that the other arm en- 
gages the follet 9 to raise'the spindl sleeve.24, 
this follet lifting arm lying in the saine circle as 
cam tracks 96; 97 and 98 and performing a like 
function but at the one station only. 
By reference fo Fig. 11 if will be seen that up- 
ward movement of sleeve 24 carries with it the 
slender rods 22 wh:ch, gu2ded in the openings- 
in the cap member 4 and mold 25, force the ter- 
minal pins  upwardly into the lower ends of the 
alignel passages 69 in the head 68 and break. 
any adherence the pins might have fo the walls 
of the openings 2 
With the pins ! loosened and" partly removed 
by mechanical means under electrical control, air 
under pressure adrnitted into line   92 is conduct 
ed through tube 89 and pipe 87 fo chamber 
opening 84 whence if escapes through the ducts 
&S into the en!arged upperends ofthe passages: 
| 69,. and then upwardly through the connectorS 
70 and the several tubes 7. Thus a powerful 
suction is created in the passgeS  89 wh:ch coin  
pletesthe extraction of thepins , drawing them 
upwardthrough the connectors78 ndinto the 
air streams wh:ch carry the'pins on-through the 
tubes 7 from wh:ch they aredropped into the 
receptacles 
We bave, in certain instances, round if advan- 
tageous fo provide additional air passages, such 
as indicated af  9 along the connectors  7 t- 
tached fo the tubing  so that additional ir 
will be drawn through openings thus f0rmed. 
This acts fo break up any eddy currents tht 
might form af the upper ends of the coxmectors 
7{and insures the pins being sucked up into the 
air stream in tubes 
The bends in tubes 7 and the conductor 
are: of such extent and the tubes of a-flexibility 
that will permit their being swung the short 
distance required by movement of the arm 
without strain being evidenced af their respec- 
tive anchorages 7 and 9{ And, wh:le there 
is shown one means of- supporting and bring- 
ing the head |8. into operative position above a 
spindle; if will be understood that, without de- 
parting froln the scope of the invention, other 
means may be employed. 
Although we bave shown and described Par- 
ticular embodiments of out invention, we do not 
desire fo be-limited to the embodiments de- 
scribed, and we intend in the appended claires fo 
cover all modifications wh:ch do hOt depart from 
the spirit and scope of our invention. 
What we claire is: 
1. The combination, with a rotatable turret, a 
number of spind!es spaced regularly around the 
rira of said turret, each spindle having a tubular 
support member, a closure in the upper end of 
said support member having a plurality of bores 
therethrough parallel to the axis of the support 
member, a sliding member guided for reciprocat- 
ing movement in said support member, rods car- 
ried by said sliding member registering with and 
extending prtway into said bores when the said 
s!iding member is in its lowermost position, a 
mold carried upon said end closure, said mold 
havin_g openings registering with the said bores 
and in which terminal pins are dropped to seat 
on said rods and proect above said mold, and 
means, at a number of spaced positions around 
the path of rotation of said turret, for raising 
said sliding member whereby said rods become 

k-nockot-for said terminal pins: and cleanbut: forttie hlësin-said mold and a  sUction arrar/gë- 
ment a on-e: of Said positions adapted to remïve 
said erminal pins from said mold. 
5 2: The combination, with a carrier and meanS 
for effectiiig a regular intermittent movement of 
said carier, ofa r0tatable tubular support ui- 
standing, fr0m Sa:d: carrïer, means for rotating 
said support, a closure in the upper end of sa:d 
10 ' support-having a. plurality of bores therethrough 
parallel fo the axis of the support, a sliding mem-- 
ber guided for reciprocating movement in sail: 
support; rods Carried by said sliding membër 
iegisterïng with and extending partway into said  
15 b0res When the sliding member is in ifs lowermoSt. 
positio n, a mold on said end closure ïormed. to 
receive a glass.work-piece and rotatable With sa:d 
support, said mold having openings registering. 
with said bores and in wh:ch terminal pins are 
20 dropped fo seat on said rods and project, aboie 
said mold, means af a predetermined station- 
the.traverse of said carriage for locMng sail tu 
bular suppprt gainst rotation af said.station» a 
head at sald station movable into axially spacëd 
2 relation. With. gaid mold means for effectifig 
m0vement of said. head.into and out of operatiYe 
positlon, saint tiead having pin receiving, pasages. 
in registry with. the said bores in said closuré» 15:ri: 
disctiarge tubes leading from said head. andi in 
0- communication each with a respective one of said  
passages, means: for raising said-sliding member' 
wtiereby said rods act fo lift sid pins sufficiently 
fo-enter their upper ends into the 10wer ends.0f" 
said' passages, and connections for directing a. 
. stream of air under pressure upwardly into said' 
passages af points ab0ve the ends of- said pins to 
create suction-in said-passages, thereby drawing 
said pins into the air streams by wh:ch said pins 
re carried, ttirougti and discharged from said:' 
4. tubes. 
3. In combination, a turret mounted fo index. 
in a. numbe of steps about a vertical axis, a plu- 
rality of vertically, extending tubular spindles'car- 
ried by sa:d turret and regularly spaced in a 
45 circle concentrictherewith, means for indëpend- 
ently rotating said spindles albout their own axes, 
each of said spindles including a closure membe 
af ifs upper end, a-mold clamped to said closure 
fbr receiving aglass disc, said disc, mold and clb- 
5o sure memlJer having a plurality of respectively 
aligned openings extending through the said 
ttiree parts parallel fo the axis of said spindle, a. 
sleeve axially movable within the spindle and ro- 
tatable therewith, a collar carried by said sleeve 
5.5 and:movable with said sleeve, rods anchored in 
said collar and extending, when sa:d collar is in 
ifs lowerm0st, position, part way into the sid = 
openings in said closure, said rods providing stops 
for terminal pins dropped into said openingsand 
60 wh:ch project through the openings in a glass 
disc on said mold, means at a predetermined sta- 
tion in the circle of said turret operating fo lock 
the spindle at said station against rotation, a 
head af said station movable into axially spaced 
c5 relation with said mold, means for moving said 
head into and out of operative position in axial 
relationship with said mold, said head having pin 
receiving passages fo register with the said pin 
openings in the said spindle members when said 
7O head is aligned with said spindle, pin discharge 
tubes leading from said head and in communica- 
tion each with a respective one of said passages, 
means af said station for raising the sleeve in the 
spindle at said station whereby said rods lift said 
5 pins sufficiently to enter their upper ends into the 
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lower ends of said head passages, and means for 
supplying a stream oî air under pressure and 
directed upwardly into said passages at points 
above the ends oî said pins fo create suction 
in said passages, thereby drawing said pins into 
the air streams by which said pins are carried 
through and discharged from said tubes. 
4. The combination, with a member having a 
plurality oî parallel openings for receiving ter- 
minat pins and a movable member upon which 
said pins are supported to project above and below 
said member, of means for removing said pins 
comprising a head having a plura]ity of parallel 
passages, a chamber in said head and a duct from 
said chamber to each of said passages at points 
intermediate the ends thereof, means îor sup- 
porting said head above said pin receiving ruera- 
ber with said passages aligned with respective 
ones oî said openings in the pin receiving mem- 
ber, said head support and said pin receiving 
member being relatively movable to bring them 
into and out of operative position with respect to 
each other, a pin discharge tube leading from 
each of said passages at its end remote from said 
pin receiving member, means operating said pin 
supporting member to enter said pins into the 
lower ends of said head passages, an aoEr line 
comected to said chambe r, and means îor sup- 
plying air under pressure to said line, said ducts 
entering said passages at an angle such that a 
stream of air directed into each of said passages 
îrom said chamber causes a vacuum in said pas- 
sages whereby said pins are drawn into said air 
streams and discharged therewith from said 
tubes. 
5. The combination with a fixed member hav- 
ing a plurality of parallel openings for receiving 
terminal pins and a movabte member upon which 
said pins are supported to project above and be- 
low said fixed member, of means for removing 
said pins comprising a head having a plurality 
of parallel passages flared atone end, a chamber 
and a duct from said chamber to each of said 
passages ata point intermediate the ends thereoî, 
tubular connectors ai the othe.r ends of said pas- 
sages, means for suppoting said head above 
said fixed member with said passages aligned 
with respective ones of said openings in saïd flxed 
member, said head support being movable to 
bring said head into and out of operative posi- 
tion with respect to said fixed member, a pin dis- 
charge tube leading îrom each of said comectors 
and ormed with a return bend, means operating 
said pin supporting member to lift the upper ends 
of said pins into the fiared ends of said head pas- 
sages, an air line connected to said chamber, and 
means for supplying air under pressure to said 
line, said ducts entering said passages af an 
angle such tha a stream of air directed into 
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each of said passages from said chamber causes 
a vacuum in said passages whereby said pins 
are drawn into said air streams and discharged 
therewith from said tubes. 
5 6. A combination in accordance with claim 5 
characterized by said connectors including addi- 
tional air passages to provide inlets to said tubes 
for air from surrounding atmosphere. 
7. An arrangement for extracting a plurality 
10 of terminal pins substantially simultaneously 
from a mold of a spindle, said mold having a num- 
ber of pin receiving apertures through which said 
pins are slideable, said pins projecting above and 
below said mold parallel to the axis of said 
15 spindle which includes a head member adapted to 
be moved into axial alignment with said mold and 
having a number of longitudinal passages there- 
in which align with said terminal pin apertures 
when said head is aligned with said mold, a hum- 
20 ber of pressure rods beneath said mold against 
which said pins rest, means for moving said rods 
longitudinally of the axis of said spindle whereby 
said pins are caused to enter said passages, and 
means for directing a stream of air under pressure 
25 into said passages at points intermediate their 
ends and at such an angle that suction is created 
in said passages to draw said pins from said mold 
and into said air stream. 
8. A mechanism for withdrawing a pin from a 
30 mold, which mechanism includes in combinatîon 
a fixture adapted to receive said pin, a movable 
stop supporting said pin in said mold, said fix- 
ture having air passages therein directed to ef- 
fect a stream of air along said pin and in a direc- 
35 tion to remove said pin from said mold and means 
for moving said stop to introduce said pin into 
said fixture. 
9. A mechanism for withdrawing a pin from 
a mold, a movable stop supporting said pin in 
4o said mold, said mechanism including in combi- 
nation a fixture having a passage adapted to re- 
ceive said pin, said fixture having air ducts there- 
in directed to effect a stream of air along said pin 
and in a direction to remove said pin from said 
43 mold and means for moving said stop to introduce 
said .pin into said passage. 
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